Summary. The These results indicate that photoperiod is the major environmental factor in the control of the sequence of endocrine and other physiological changes which ultimately lead to spawning in salmonids and suggest that photoperiod may act by modifying an inherent reproductive rhythm.
Spawning was advanced by 6 weeks under the 9 months photoperiod regime, and by 12 weeks under the 6 month regime in comparison with the normal cycle. The levels of cestradiol 17p, calcium and phosphoprotein demonstrated under the simulated normal yearly cycle were markedly altered in female fish under the other photoperiod regimes and in each case coincided with the alterations in spawning time, thus indicating the involvement of these materials in the control of the processes of vitellogenesis and spawning.
These results indicate that photoperiod is the major environmental factor in the control of the sequence of endocrine and other physiological changes which ultimately lead to spawning in salmonids and suggest that photoperiod may act by modifying an inherent reproductive rhythm.
Introduction.
In seasonally-breeding fish many factors from both the external and internal environments are thought to act as cues for the initiation of the complex series of neuroendocrine changes which exert overall control of the processes of gonadal maturation and spawning. Amongst the large number of factors reported in the literature, photoperiod and temperature are the most frequently mentioned (see de Vlaming, 1972) although the relative importance of each factor varies with different species of fish. Previous work suggests that photoperiod exerts the major controlling influence in salmonids (Alison, 1951 ; Hazard and Eddy, 1951 ; Nomura, 1962 ; Henderson, 1963 ; Carlson and Hale, 1973 ; Kunesh et al., 1974) (1977) and Whitehead et al. (1977a, 19776) 1 ). -The fish in this group spawned in mid-January at exactly the same time as broodstock maintained outside in open ponds. Between June and July, serum oestradiol 17P levels increased in the female fish from basal levels to a peak of 4 800 ! 1 000 pg/ml in October and then returned to resting levels before the onset of spawning in mid-January ( fig. 2) . By October the serum levels of phosphoprotein phosphorous and calcium of female fish had both begun to rise, reaching peaks of 400 ! 60 pg/ml and 58 -E 10 mg p. 100 respectively in January (figs. 3 and 4).
2. Normal seasonal cycle compressed into 9 months (see table 2 ).
Spawning in this group occurred in early December, 6 weeks earlier than fish from either the control photoperiod or the outside ponds. Between June and July serum levels of oestradiol 17p in the female fish started to increase, reaching a peak of 3 300 ± 400 pg/ml in October, before returning to resting levels just prior to spawning in early December ( fig. 2) (Whitehead et al., 1977a) 
